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NEMATODA (HLISTICE) |



http://mcgregor.sbs.auckland.ac.nz/files/2010/11/2-Vermes-lo-res.jpg

NEMATODA (Histice) - SYSTEM

= 16000 parazitickych druht (27000 celkovy odhad druhd)

= drive fazeni mezi Aschelminthes (skupina obsahovala iRotifera)

« dle molekularnich dat patfi mezi Ecdysozoa (pfibuznost i s hmyzem a korysi)

= parazitismus hlistic u zivocichu se vyvinul nezdvisle alespon 6x
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NEMATODA (HLISTICE) nisk cvicen

» pseudocelni nebo schizocelni télni dutina
prostor mezi télni st&€nou ektodermalniho pUvodu a stfevem
entodermalniho pUvodu je zcela duty a vyplnén tekutinou

- podil na télnim turgoru (tlak té€lnich tekutin), rozvodu a skladovani Zivin, prfitomnost bunek -
coelomocyty a fagocyty, moznéa obranna Ci exkreCni funkce.
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NEMATODA (Histice) - SYSTEM

« starsi systém — morfologicka data

Aphasmidea (Adenophorea)
— parafyleticka skupina
- hlavné marinni druhy

Phasmidea (Secernentea)
- hlavné terestrické druhy

9 fadu - 5 parazituje v obratlovcich
— Rhabditida
— Strongylida
— Oxyurida
— Spirurida
— Ascarida

Chromadorea (zahrnuji Secernentea)
Enoplea (vétSina byvalych Adenophorea)

Strongylida
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Rhigonematida
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Dorylaimida

Triplonchida

Mononchida

Enoplida
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NEMATODA (HLisTICE) — SYSTEI\/I

Won plant-parasitic nematodes Parasitic ﬂ““'ﬂ“’“
{often plant parasitic)
| Escphageal median bulb or metacorpus |
| prominent absant
Body shape (adult female)| [Body size]
swollen, saccate verelfors saall (< 1 em); large { > 1 =m)
| —short, curved stylet long, straight stylet
Cyat (Heterodera, Globodera) l
Rooct-knot (Meloidogynae)
Stubby-root
{(Trichodorus) Mﬂu“u
|Annu1at]:unu|
present absent
distinct (apparent i |
sogmantation) nendistinct
Dagger Heedle
| Lo 1 {(Xiphine=a) (Longiderus]

Ring (Mesocriconemalla) Tail shape
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Stylet :Iumh| IBndE giza

prosent |- absont large { >1 om) ssall { <1 am)
Lance (Hoplolsimps) Frea=living (Aphalenchus) Sheath (Hamicycliophora) Frobable identitiess:
Sting (Delcooclaimus) Foliar (Aphelenchoides) Stem & Pulb (DMeyleachus) Pin (Paratylenchus)
Scutallonama Legion (Pratylenchus)

Burrowing (Radopholus)
Key to a8 few groups of plant-parasitic nematodes,

Uised Iy permission of Nattonal Assoclailon of Blolegy Teachers


https://www.google.cz/search?q=cuticle+forms&espv=2&biw=1366&bih=643&source=lnms&tbm=isch&sa=X&ved=0CAYQ_AUoAWoVChMIgISC-PqayQIVRpEsCh1cVg5i

NEMATODA (HListice) - SYSTEM

* novy systém zalozen na molekularnich datech (bude se pravdépodobné ddle ménit)

« Chromadorea (zahrnuji Secernentea)
* Enoplea (vétsina byvalych Adenophorea)

Example genera:

Caenorhabditis, Mehdinema
Globodera, Steinermema

Zalophaora

Teratocephalus

Plectus, Tlocephalus
Cylindrolaimus, Leprolaimus
Diplolaimella, Cryonema
Stilbonerma, Laxus

Enaplius

Oncholaimus, Viscosia

Tobrilus, Prismatolaimus
Trichodorus

Trichuris, Trichinella
Prionchulus, Clarkus

Romanomermis

Xiphinema, Longidorus
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Summarized SSU phylogeny of Nematoda with example taxa, ecological range and higher classification (adapted from De Ley & Blaxter,

2002). P = phtypoarasitic, Z = zooparasitic.


Předvádějící
Poznámky prezentace
Soil Moisture Definitions:
Hydric - Wet, plants periodically or often inundated by water. Water removed so slowly that water table is at or above soil surface all year; gleyed mineral or organic soils.
Sub-hydric - Water removed slowly enough to keep water table at or near surface for most of year; gleyed mineral or organic soils; permanent seepage < 30 cm below surface
Hygric - Water removed slowly enough to keep soil wet for most of growing season; permanent seepage and mottling; gleyed (greenish-blue-grey) colors common
Sub-hygric - Water removed slowly enough to keep soil wet for a significant part of growing season; some temporary seepage and possibly mottling below 20 cm
Mesic - Moist, adequate soil moisture retention year-round. Water removed somewhat slowly in relation to supply; soil may remain moist for a significant, but sometimes short period of the year. Available soil moisture reflects climatic inputs
Sub-mesic - Water removed readily in relation to supply; water available for moderately short periods following precipitation.
Sub-xeric - Moist to dry, seasonally moist, periodically dry. Water removed rapidly in relation to supply; soil is moist for short periods following precipitation
Xeric - Dry and drought resistant, little moisture retention, excessively drained -- May have multiple assignments. Water removed very rapidly in relation to supply; soil is moist for brief periods following precipitation
Very xeric - Water removed extremely rapidly in relation to supply; soil is moist for a negligible time after precipitation


http://www.wormbook.org/chapters/www_quicktourdiversity/quicktourdiversity.html

NEMATODA (Hiisrice) - SYSTEM

- Rhabditida | Strongylida =m

— Strongylida e

_  Oxyurida Rhabditina 23* & o

_  Spirurida Diplogasterida 23! Q% wa-
— Ascarida Strongyloididae e
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Meldal et al., Molecular Phylogenetics and Evolution, 2007



NEI\/IATO DA (HLisTICE)

Trichinella spiralis Steinernema carpocapsae
prase - svalovina

27 000 zndmych druhU 16 000 druhtU parazitickych Lo
prevdazné paraziti obratlovcU (i Clovék a hospoddrskd zviratal) i
paraziti bezobratlych (rod Steinernematidae - paraziti hmyzu)
paraziti rostlin (z&stupci Faddu Tylenchida)

dospélci - nejcastéji tfravici trakt (i jinde - krevni a lymfaticky
obéh, nervova soustava, urogenitdini trakt, dychaci soustava,
t€lnich dutiny, kUze atd.)

vyznamné patogeny |
vyznamné modelové organismy Caenorhabditis elegans \4* ey
U nékterych zndma eutelie (konstantni pocet bunék téla) e

Anguina tritici
zrna psenice

7

Galleria mellonella (yavijeC voskovy)
"“r' » N "' d



http://msucares.com/pubs/techbulletins/images/tb218f47.jpg
http://www.insectimages.org/browse/detail.cfm?imgnum=1356009
http://www.gettyimages.co.uk/detail/photo/the-nurse-cell-parasite-complex-of-high-res-stock-photography/128595619

NEMATODA (HLisTicE)

e Vyznamné patogeny
- onchocerciasis - Onchocerca volvulus
- lymphatic filariasis - Wuchereria bancrofti (90%)+Brugia malayi+B. timori

Stage 1 Stage 2 Stage 3

Stage 4

Leishmaniags | Onchocerciasis (hagas disese Leprosy Tuberculosis

Schistosomiasis — Lymphatic filariags Malaria Nrican trypancsomiags Dengue
RESEARCH AREAS


http://hubpages.com/health/Loiasis-And-Onchocerciasis-Health-Implications-And-Clinical-Presentations-To-Man
http://ccagh.org/?page_id=2626

NEMATODA (Huisice) — STAVBA TELA e, ()



http://myclasses.naperville203.org/staff/NNHSBiology/KraftsonEco/Animal Kingdom  Period 1/Nematoda.aspx

NEMATODA (Hisice) — STAVBA TELA ccut50

Buccal capsule — A

Nerve ring
Esophagus

Excretory pore —_

Ovary |

Seminal receptacle —|
—Seminal vesicle

Uterus —
/Vas deferens

WVuvg ——

Oviduct

Muscle arm
(protoplasmic
process) ) =

Intesting ——v—w_|

Pseudocoel

Rectum

\ Preanal papillae

{ &7~ spicule \ [
*—Cloaca 1
Gubernaculum Anus

Postanal papiuae\



https://thesoilhuggersjourney.wordpress.com/2014/09/15/soil-life-series-pick-a-phylum-nematodes/

NEMATODA (kistice) - TELO

- télo hlistic kruhovy prifez — ,,round worms*

- protahlé

- velikost rznd um az dm (vyjimecné metry) (Placentonema gigantissima -
placenta vorvanu pres 8 m)

- nékdy pohlavni dimorfismus (samicka vetsi)

nervovy prub dorzéln| hypodermdini lifta

vajetniky

kutikula

_ hypodermis

_mdnasalvina Heterodera glycines — fytonematod, soja
psudocoel

sifeve

bo€ni
hypodermalni
lifta

nerveny pruh

wyluovaci
kanalek

déloha s vajichy vajelnily

Ascaris
plikny prifez télem samitky

yerathk - Dando 1987, uprase


http://www.deepseanews.com/2015/01/the-weird-sizes-and-exotic-shapes-of-nematode-worms/
http://www.agroatlas.ru/en/content/pests/Heterodera_glycines/

NEMATODA (Hiistice) - TELO

povrch — nékolikavrstevnd kutikula (az

2 mm silna u velkych hlistic)
(stavba variabilni v rdmci druh)

syntéza probihd v bunkdch
hypodermis (epidermis)

hypodermis - subkutikularni epitel
(tenka vrstva mezi kutikulou a
svalovinou, s vybézky do téla)

- obvykle syncytialni (zejména u
velkych parazitickych hlistic)

- z jednotlivych epitelovych bunék
(napr. volné zijici)

zakladni vrstvy - epi-, exo-, mezo- a
endokutikula (+ podvrstvy)
(epikutikula pokryta vrstvou glykokalyxu)

Annular
furrow

annular furro annular furrows
Surface Coat a |
i i n
annulus Epicuticle "“1\-’ annulus ycopro ue:j

? I Cuticlin
i Collagen
|

e S

S v New culicle

« Hypodemis = P =

b

Actin bundles

membrane invaginations



NEMATODA (Huistice) — TELO - KUTIKULA

 hypodermis
- obvykle 4 vybézky:
- dorzalni a ventralni (spojeni s nervovymi trubicemi)
- 2 laterdlni (spojeni s exkreCnimi kanadly)

* Inervace podélné svaloviny napojeni na nervovy pruh v hypodermaini listé

télo svalové bufky

aorsal Aygdd&Emmal chard
o~

inervacni vybézek
svalove buriky

lateral hypedermal
-

kutikula -~
\ \
\ nervovy pruh

hypodermalni syncytium
® yney hypodermalni lista

el ixlension

cuticle

veniral hypodemmal chord Kmen Nematoda
inervace podélné svaloviny napojenim na nervovy pruh v hypo-
dermalni listé
(podle Laverack - Dando 1987, upraveno)


http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/hypodermis.htm

NEMATODA (Huistice) — TELO - KUTIKULA

» slozeni kutikuly

- kolageny - propojeny S=S muUstky, rozpustné v reduk&nich agens
- kutikuliny (nekolagenni proteiny) - kovalentni vazby pres tyrozin, nerozpustné
v detergentech a redukcnich agens (dominance u volné zijicich stadii)

* hydrofilni povrchové proteiny a glykoproteiny - dobre rozpustné, antigenni =>

vyuziti pro tvorbu vakcin

« exkrecné-sekreCni antigeny - stadioveé specifické (i obmeéna v ramci stadia) -
antigenni => vyuziti pro tvorbu vakcin

e malé mnoistvilipidU
« sacharidové komponenty

IntroFig4B

Cuticle

5 :
e
PDE =S T R T e
P = ; 23 :
- . e T I ;.J:f.é

TEM, transverse section of the ending of a posterior deirid sensillum.
Arrowhead points to cytoplasmic material within PDE neuron ending
in the cuticle. The neuron is concentrically surrounded by the sheath
(Sh) and socket (So) cells which connect to each other by adherens
junctions (asterisks). Socket cells, in turn are connected to the
hypodermis by adherens junctions (double asterisk). Bar: 1
micrometer. Image source: (MRC) N2Y 2761-15.
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http://www.wormatlas.org/hermaphrodite/cuticle/mainframe.htm
http://www.wormatlas.org/ver1/handbook/anatomyintro/anatomyintro.htm

NEMATODA (hisrice) — TELO - KUTIKULA (&)

» slozeni kutikuly
- lokalizace kolagenu

Localization of cuticle collagens. All images are of the adult cuticle and the position of the lateral alae is indicated by an asterix. (A)
Immunolocalization of DPY-7 (McMahon et al., 2003) in the N2 cuticle; the regular stripe pattern is evident and corresponds to the location of
the annular furrows. (B) Immunolocalization of epitope-tagged DPY-13 in the N2 cuticle; these broader stripes locate to annuli. (C)
Localization of COL-19::GFP tagged protein (Thein et al., 2003) in a wild type background; the COL-19 localization is comparable to the DPY-
13 localization depicted in B, but is also abundant in the lateral alae. (D) Immunolocalization of DPY-7 (red) and localization of COL-19::GFP
(green) demonstrating that DYP-7 is expressed in the gaps between the COL-19 stripes. (E) Immunolocalization of DPY-7 in a dpy-13(e458)
mutant background. Consistent with the narrower annuli of the dyp-13 mutant the DPY-7 stripes are closer together (compare to A). (F)
Immunolocalization of epitope-tagged DPY-13 in the dpy-7(e88) mutant background. The regular striped pattern is lost. (G) Localization of
COL-19::GFP tagged protein in a dpy-13(e458) mutant background. The COL-19 pattern is disrupted proximal to the alae, however the
dorsal and ventral annular stripes are present (see bottom of images). The stripes are narrower, consistent with the narrow annuli of the dyp-
13(e458) mutant (compare to wild type in C). (H) Localization of COL-19::GFP tagged protein in a in dpy-7(e88) mutant background. The
regular stripe pattern is lost.


http://www.wormbook.org/chapters/www_cuticle/cuticle.html
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NEMATODA (Huistice) — TELO - KUTIKULA

« funkce

- opora (exoskelet)

- ochrannad vrstva (i Iatky schopné odstépovat hostitelské IgG a dalsi
mechanismy)

- vymeéna latek => interakce parazit x prostredi, osmoregulace
dovnitf - kolagenni matrix obsahuje vodni pory prostupné pro malé molekuly,
promer
asi 15 A (1A= 10-19m) - rychlé pronikani kationt
ven - transport organickych kyselin z glykolyzy, pufrovani pH vodnich por0 a
okolniho mikroprostredi na hodnoty kolem 5,0 (oproti stfevu asi 0 0,5 méng)
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Předvádějící
Poznámky prezentace
nteraction of nematode cuticle with insect immune mechanisms. (a) Susceptible nematodes are potentially recognized by the immune system either via the interaction of parasite surface proteins or carbohydrate motifs with certain insect opsonins (molecules that render foreign microorganisms susceptible to phagocytosis or encapsulation) or by direct contact with insect hemocytes. This leads to the local activation of the phenoloxidase (PO) cascade, production of melanin and encapsulation response by hemocytes through capsule formation. Immune recognition also triggers the production and secretion of antimicrobial peptides (AMPs) and other immune proteins that result in slowing down or eliminating the infection. (b) By contrast, resistant nematodes are able to use their cuticular lipids to recruit host hemolymph proteins. They use these hemolymph proteins to coat themselves which allows them to avoid opsonization and encapsulation by insect hemocytes. Certain insect pathogenic nematodes, such as Heterorhabditis and Steinernema, are able to employ their symbiotic bacteria (Photorhabdus andSteinernema, respectively) that interfere with host immune defenses. These bacterial pathogens possess several toxin genes and virulence factors that are expressed upon infection and are capable of disarming insect humoral (degradation of AMPs), cellular (apoptosis of hemocytes) and melanization (inactivation of the PO cascade) responses. Abbreviations: AMPs, antimicrobial peptides; FB, fat body; H, hemocytes; MAMPs, microbe-associated molecular patterns; PO, phenoloxidase.

http://www.sciencedirect.com/science/article/pii/S1471492211001632

NEMATODA (Huistice) — TELO - KUTIKULA

« pseudosegmentace + vybézky (napfr. frny, papily, zebra,
hfebeny, vyduté a rozsireniny - sijové (cervikdaini), bocni
(laterdini) a ocasnich (kauddlni) kfidla => taxonomizace
(pfichytnd funkce, u samcu pridavné kopulacni orgdny)
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http://www.intechopen.com/source/html/30922/media/image10.png
https://www.google.cz/search?q=cuticle+forms&espv=2&biw=1366&bih=643&source=lnms&tbm=isch&sa=X&ved=0CAYQ_AUoAWoVChMIgISC-PqayQIVRpEsCh1cVg5i
http://www.wormatlas.org/hermaphrodite/cuticle/mainframe.htm

NEMATODA (niistice) — TELO - KUTIKULA (®)

glykokalyx — povrchovy pl&st
glykosaminoglykany a proteoglykany
syntetizovan v ezofagedlnich a exkrecné-sekreCnich zldzdch - na povrch

se dostava pres kutikularni pory, vyvody zlaz a exkreCni soustavy nebo pres
prijimaci (Gstni) otvor

vyrazny zaporny celkovy naboj, vétsi nez u savCich bunék, srovnatelny s
nabojem na povrchu Leishmania donovani

< amad Mater Res 1993 Fed27(2)207-16

Determination of the role of cuticular carbohydrates in the hemocompatibility of Dirofilaria immitis (Nematoda).

KA' Bine FH Baier RE

4+ Author information

Abstract

We have partially characterzed surface glycoproteins of the canine heartworm, Dirofilaria immitis. Histochemical studies indicated the presence of neutral
and acidic mucopolysacchandes at the blood-cuticle interface. Fluorescein isothiocyanate-conjugated lectin binding pattems suggested the presence of
slipha-D-glucosyl and/or alpha-D-mannosyl, beta-galactosyl, N-acetyineuraminy! and N-acetylated-D-hexosaminy! (sialic and glucuronic acids, respectively)
terminal residues among the constituent sugars of the glycocalyx. An additional goal of this study was to assess the significance of each carbohydrate in
parasite hemocompatibility by using scanning electron microscopy. intemnal reflection infrared spectroscopy, and comprehensive contact angle
measurements. Each carbohydrate identfied in the glycocalyx was selectively cleaved with the appropriste exoglycosidase. Heart-worms bearing native
and enzyme-aiterad sufaces were exposed to platelst-rich canine plasma. Activation and aggregstion of piatelets were signficantly increased on enzyme-
trested surfaces as compared with native surfaces. Enzyme-induced cleavage of carbohydrate residues was associsted with an increase in critical surface
tension or s loss in cuticular structural integrity or both. Hemocompatibility of the heartworm cuticle depends on the retention of a stable saccharide-rich
syer that minimizes interaction with plasma proteins and platelets; thus, carbohydrate residues on the giycocalyx may contribute to parasite
hemocompatibility. The presence of similar low-critical-surface-tension coatings with high mechanical integrity may impart thromboresistance to other
polyphenolic or chitinous substances



RUZNE STAVBA KUTIKULY - oruny nemarons

C

T

aZea%e

-------

C TTTTEEm-C
O £
LTI B &2

| 5 I L Y Y
Ditylenchus Rutsering Caenorhabditis

Lifd i

Haemonchus




SVALOVA SOUSTAVA

podpovrchova svalovina — pouze podélna
- svazky umistény v kvadrantech mezi vybézky hypodermis

orgdnoveé budovana

- svalova vlakna vykazuji pricné zihani
- prakticky zadné &i velmi omezené penetrace svall nervovymi viakny

déloha dorzilni nervova
trubice
epidermis

ovarium

laterilni

stirevo

kontraktilni
tast svalii

nekontraktilni
¢ast svali

ovidukt kutikula

ventrilni nervova
pseudocoel trubice

exkreéni kanil


http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/hypodermis.htm

SVALOVA SOUSTAVA

e typy uspordddni svalové soustavy hlistic na ¢ 3 typy svalovych bunék
pricnych rezech

PSEUDOCOEL """, cytoplasmatické

spoje .

télo svalové ~ &) :
buiiky ~~¢ neryovd @V
nekontraktlln_,z trubice ' ,

Cast \/ jadro -

vybézek
: 1 epidermis
A (kontraktil-
kontraktil- " ni Cast
ni ¢ast -

epidermis

uchyceni

tonofibril
A — polymyarni (Ascaroidea), B — meromyarni (Oxyurida), C - kontraktilni Cast uchycena k L
holomyarni (Trichuridae). VV — ventralni vybézek hypodermis s hypodermis a kutikule pres fonofibrily
nervovou trubici, OV - ovarium, SB - svalové bunky, DV — dorsalni nekontraktilni ¢&st obsahujici jadro
vybézek hypodermis s nervovou trubici, ST — stfevo, LV - lateralni o sk B SRR
vyb&Zek hypodermis s exkrecnim kanalem, UT - uterus, LK - cytoplasmaticky vybezek (& ‘ﬁ‘,’
lateralni kutikularni kfidla (dle Brumpt, 1927, upraveno Volf a SR VW
Horak 2007). AT

tonofibrily



SVALOVA SOUSTAVA - pOHYE

— svalova kontrakce a relaxace

— opacné reakce protilehlych svalovych skupin

®

Anterior Posterior

mentiated VB Idle VB

)Y,

un /f

Area to be Relaxed Area
contracted next

Stretched Area

‘Potentiated NMJ Aldle NMJ YDnen channel YCIcased channel


http://physrev.physiology.org/content/84/4/1097
https://www.youtube.com/watch?v=SpgjnXEFadg

NERVOVA SOUSTAVA

— hltanovy prstenec

dopredu vybihaji nervove vétve asociovany s hlavovymi mechano- a §
chemosenzorickymi papilami - amfidy

— dozadu vybihaji dorsalni a ventralni, nekdy submedianni a lateraln "
nervoveé provazce propojené komisurami \
(nékdy periferni ganglia) —?J N

— lateralni provazce inervuji cervikalni senzorické papily — deiridy { L B

hlavové nervy Ascaris sp. ﬁ ;"ﬁ\298 neurony
2 |
S— 4 Mavové papilari
G = amfididlni nervy nervy
/ A\ Q%/ Dorsal nerve cord / J \\ Wy
QN Y- L 2 { !
‘ A Z p =

P\ —— —— Syncytium /

< ——
III;" A 5 \ dorzalui ganglium nervovy prsfence
f = I i . = laterilni ganglium
Muscle bag 3 o Fi I
\ L a lateralni ganglium S amfididlni ganglium
aterabcanal <3 - \
o——1__ AN B

V“k Lateral line veatrilni ganglium

1
Tt 07 '*'*:a‘-;} R ealu‘:golalcnilni
. : = RE ¥ LR, W anglium
"~ Perienteric fluid /—-.' } e
i ‘
) Hypodermis | ' . . .
) ] dorzoventraini
\ \\ ’I - spojka

Cuticle 4 '
1

retroyezikulirni : ' ) .

ganglium 1 laterilni nervova

| l trubice

ventrilni ru‘rvm".i\}\J : :

Ty | | lateroventrilni

U ' l | nervova lrubice
]

dorzalni nervova : i ' & k —

: A— e v e laterodorzdlni

trubice | ‘ !, l ' l : J ‘ l nervova {rubice

i I *


https://www.google.cz/search?q=cuticle+forms&espv=2&biw=1366&bih=643&source=lnms&tbm=isch&sa=X&ved=0CAYQ_AUoAWoVChMIgISC-PqayQIVRpEsCh1cVg5i
http://entnemdept.ufl.edu/nguyen/morph/termite_nem.htm

NERVOVA SOUSTAVA

- dalsi senzorické papily — vétsi pocet v kaudalni Cdasti t€la samcU
v okoli pohlavnich orgdnu
- postanalni senzorické a zlazové papily zvané - fasmidy

BodyFIG1F
Proctodeum 4

Vas deferens 0 u:a o
u

Adapted from Sulston et al, 1980.

L1 [} i

i { X X o | - —pe

juct of phasmld - ¢ ﬂ \ 2 "::'_" g
14 W



http://www.snipview.com/q/Phasmid_(nematode_anatomy)
http://entnemdept.ufl.edu/nguyen/morph/termite_nem.htm
http://www.intechopen.com/books/scanning-electron-microscopy/study-of-helminth-parasites-of-amphibians-by-scanning-electron-microscopy
http://comenius.susqu.edu/biol/202/animals/terms/phasmid.htm

NERVOVA SOUSTAVA

* neuroprenasece
- acetylcholin
— excitacni
otevreni neselektivnich membrdnovych kandld pro Na+ a K+

- GABA (gama-aminomaselnakyselina)
— inhibi¢ni
- ostatni: serotonin (5-hydroxytryptamin), L- glutamat, NO
« regulac¢ni peptidy (neuropeptidy)
-Phe-Met-Arg-Phe-NH2, C-termindiné ulozeny amid (FMRF-amid)
excitacni a inhibicni efekt
u nematodl mnoho FMRF specifickych (u platyhelmintt malo)

{rontiers in REVIEW ARTICLE
ENDOCRINOLOGY published: 16 June 2014

T
i

ot 10.3389/endo.2014.00000

' The FMRFamide-like peptide family in nematodes

Katleen Peymen’, Jan Watteyne', Lotte Frooninckx, Liliane Schoofs and Isabel Beets *

Anal Canamine and Orateamise Creasos Danartmant of Qiokoer 11 | ouven | ouven Bo -
nctional Genomics and Froteomics Group, Department of Biology, KU Lewen, Leuven Balgiumr


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4058706/

TRAVICI SOUSTAVA

u veétsiny parazitickych hlistic dobre vyvinuta

- zdroj potravy pro parazitické hlistice - travenina (z traviciho traktu hostitele,
krev Cijiné télni tekutiny, bunécnd drf z parazitovanych tkani,

- fytonematodi - obsah rostlinnych bunék (ziviny mouhou byt do urCité miry
prijimdny povrchem téla

« adaptace ustni dutiny k pfijmu daného typu potravy (na jejim pocdatku
rizné pohyblivé Gtvary zvané pysky - labia, nékdy ozubené)

- rUzny tvar a velikost G.d.

- vyusténije vétsinou termindini (nékdy subterminalni)

- nékdy mohutnd Ustni kapsula (zuby, listy ...)

- u fytopatogennich hlistic a nékterych entomofdagnich skupin je Ustni
dutina premeénéna v duty bodec - stomatostyl (stylet)

S AmshR
i

& (R) Amphid

% (VR) Labial and CEP
sensilla

(VL) BWmu ——a



Předvádějící
Poznámky prezentace
 Structure of the buccal cavity. A. Horizontal section through the buccal capsule of an adult animal. (TEM; inset shows the plane of section; anterior is top.) Various cell types (dotted lines on the right lip) occupy the lips, which enclose the buccal cavity. The outermost layer is hyp 4 (h4), which connects to hyp 3 (h3) at the anterior and body wall muscle (BWmu) at the interior. hyp 3, in turn, connects to hyp 2 (h2) and a sensillar socket cell (So). On the cavity side, hyp 1 ring (h1) is bordered by the anterior (aa) and posterior (pa) arcade rings. The posterior third of the cavity is enclosed by the pharyngeal epithelial cells (e1, e3). Pharyngeal muscles (pm1, pm2) are seen behind the cuticular flaps. The amphid sheath (Amsh), which wraps the amphid processes, is located between body muscle and the arcades. The buccal cavity is lined by a cuticle which is distinct from the body cuticle (bc). The prostom cuticle (pc) is underlain by arcade cells (aa, pa), mesostom cuticle (mc) by pharyngeal epithelial cells (e1, e3), and metastom and telostom cuticle (m-tc) by pharyngeal muscle cells (pm1, pm2) (Wright and Thomson, 1981; Albert and Riddle, 1988). A posterior arcade process is shown on the left side of the image in lime green. Bar, 1 μm. (Image source: [Hall] B156-7821.) B.Representation of the buccal capsule in horizontal section (based on Dolinski et al., 1998). (Gray) Cuticle; (beige) hypodermis; (lime green) arcade cells; (purple) pharyngeal epithelium; (green and light green) pharynx muscle; (dark green) body wall muscle. (Dgo) Dorsal pharyngeal gland opening. C. Close-up of the cheilostom and the junction between body cuticle and buccal cuticle from the same image as in A. The cheilostom groove (arrow) is lined with body cuticle (bc) secreted from anterior hypodermal cells and the arcade cuticle (ac) secreted from the anterior arcade. These two cuticles have different compositions. The anterior arcade makes an extremely thin cylinder of tissue at its anterior margin (arrowhead).

http://www.wormatlas.org/hermaphrodite/interfacial/mainframe.htm
http://www.wormatlas.org/hermaphrodite/interfacial/mainframe.htm

TRAVICI SOUSTAVA

« Ustni dutiny — variabilita — kapsule, pysky




TRAVICI SOUSTAVA

e hltan (farynx) - svalnata ,,poumpa* zqjistujici pfijem potravy

- byvdrozdélen na cast zidznatou a svalnatou.
- v zadni ¢dasti se mUze rozsifovat - kulovity ¢i kdnicky bulbus
(u trichineloidnich hlistic hlistic tvori lem hltanu Zlaznaté bunky — stichocyty,

tvori stichosom) Anguillicoloides crassus

: | iruri (Spirurina)
Ascaridida Strongylida Oxyurida Spirurida e _

]
Appendix N
PP A Glandular
Muscular vt esophagus o
esophagus A \ Y
i Esophageal R ‘O
bulb O
3 \m
[« Ventriculus E —
| Je——Intestine —— | cC
N
4
-



* hitan (farynx)

rhabditoidni (rhabditiformni), strongyloidni (filariformni), oxyuroidni,
trichuroidni
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TRAVICI SOUSTAVA (8

« faryngealni zlazy

Fharyngeal-intestina
Valve

C. elegans

Buccal Procorpus Metacorpus Isthmus Terminal
Cavity Bulb

igure 64. Basic arrangements of the glands in pharyonges of nematodes:
Ormchrerlasmins type; b, Momnonchus type; ¢, Tripyla-Elewthberolaimins type;
. Eserystomiinag-Anticyclus type; ¢, Mermis vype; £, Chromadora vype; g, Cu-
sell.ssrias vype; h, Rbabditis vype.

TRICHINELLA SPIRALIS

REDRAWN FROM: GEORGI
& GEORGI, 1990 [P. 206)

Pharynx. The C. elegans digestive tract is an epithelial
tube consisting of the buccal cavity (lower panel,
yellow), foregut or pharynx (green), midgut or intestine
(orange) and hindgut (blue). Nuclei within the pharynx
(upper panel) are shown as red muscles, purple
neurons, orange epithelia, pink marginal cells and
brown glands. Not shown: arcade cells and pharyngeal
intestinal valves.


http://www.wormbook.org/chapters/www_organformation/organformation.html

TRAVICI SOUSTAVA

« strevo

- Jjednoducha trubice (nékdy na zacatku postranni vybézek - slepé stfevo (caecum))
- U samic Usti strevo analnim otvorem

- usamcu je vyuUsténi spolecné s pohlavni soustavou do kloaky

- epitel tvoren separovanymi bunkami

pseudocoelom
mouth nervering intestine (false coelom)

excretory pore ovary reproductive
S 1907 Wadsworth Publishing Company/ITR pore



http://www.reefkeeping.com/issues/2005-12/rs/index.php
http://www.daviddarling.info/encyclopedia/N/nematode.html

EXKRECI SOUSTAVA

 uruznych skupin hlistic rozna stavba

- vétsinou kombinovand exkrecné-sekrecni funkce (i osmoregulace)

- Usti exkreCnim pdrem - ventrdlné v predni CAasti t€la hlistice

— mechanismus filtrace neni zcela objasnén (cetné interdigitace kandlkd s
hypodermis filtrace mozna diky vysokému tlaku tekutiny v pseudocelu)

* dvatypy
1.dva lateralni kanalky spojené v predni Casti exkreCnim sinem (systém
ma tvar pismene H Ci obrdceného U), do né&j Usti dvé zldzové bunky
tvorici renetu (Secernentea), kanalky jsou napojeny na exkreCni porus
stredovym duktem
2. jednobunécnd ventrdini reneta napojend duktem primo na exkrecni
porus (Adenophorea)
(U nékterych skupin byva pritomen i kauddini exkreCni systém tvoreny
obdobnou Zlazkou (spinereta) a kandlky ve vybézZcich hypodermis v zadni
Casti téla)

Excretory duct

Pore

[
[+ Excretory canal
]

komplex 4 (5) exkreénich bunék

Excretory

gland Excretory ;

cell nucleus I.‘

Zlaznaté exkrecni bunky (renety) =2 Excretory
exkrecni kanalky (chordy) =1

exkrecni vyvod =1

exkreCni por =1

=

T ——TT T




POHLAVNI| SOUSTAVA

¢ gonochoristi - sexualni dimorfimus

- vyjimecné partenogenetickd generace (haddatka) nebo hermafroditimus
- traumaticka inseminace

- vétsina oviparnich, vzacnéji ovoviviparnich (filarie a svalovci)
- odolnost vajicek => typ ZC (Ancylostoma - tenkost&nnd, Ascaris - sinost&nnd)

isthmus Vstomodeum

=
I pharynx
@ :;/median

rectal gland

3 pseudobulb

f /
/n 7 sperm duct

cloaca

caudal alae

gubernaculum

spicule

genital
papilla

\"7 :
St it
s «c-r,ﬂ

)

FIGURE 18.1. Typical nematode Rhabditis. A. Female. B. Male. (After Hirschmann, in Sasser and Jenkins.)



POHLAVNI SOUSTAVA o

« samci pohlavni soustava
— stocend trubice diferencovana v:

neparove varle (testis)
chamovod

semenny vacek
chamomet

kloaka

spermie s panozkami (pseudopodie)

exkreéni
Hazy

s AHNXR . rey y
P AR et
pt [
AR

ves_iculy
seminalis



POHLAVNI SOUSTAVA o

« pomocné kopulaéni organy:

- spikuly (1 nebo 2, vzacné chybi) -
sklerotizované jehlicovité utvary na dorzalni
strane kloaky ve spikulové pochve.

- kopulaéni burza - méchovci, kutikuldrni fasa

tvorend dvéma laterdinimi laloky a nepdrovym preburzdin
dorzomedialnim lalokem, které jsou vyztuzeny /)
zebry (paprsky) rea] >

lateralni lalok dorzomedialni lalok



- kaudalni kridla

- genitalni pseudoprisavky

- gubernakulum (B) - sklerotizovana Cdst
kloaky, usmérnovani spikul (A) pri jejich
vysunovani

- telamon - sklerotizovana cdast kloaky,
mechanickd ochrana pri pohybech spikul




POHLAVN| SOUSTAVA 9

« samici pohlavni soustava - jednoducha nebo
parova trubice

« vajicka
- komplikované a heterogenni
ryhovani
- entolecitalni vaijicka
- obvykle 4 vrstvy

vajecniky (vétsinou 2, vzacné 1 nebo vice)
déloha (1 nebo 2; predni ¢ast tvori
receptaculum seminis)
pochva (hneparova)
vulva

ovarium

- lipidova vrstva (askarosidy)
- chitinova vrstva
- lipoproteinovée vrstvy




Obr. 3-53 Nematoda. Zakladni anatomie
hlistic. A — samice, B — samec. AO - analni
otvor, UT — uterus, VU — vulva, EZ - exkrec-
né-sekrecni zlazky, UD — Gstni dutina, PH -
farynx, OV - ovarium, ST - stievo, KB -
kopulacni burza, SP - spikula, TE — testis,
VS - vesicula seminalis, VD - vas deferens,
KL — kloaka (dle Roberts a Janovy, 2005,
upraveno).



ONTOGENEZE

« vajicko + 4 larvalni formy a 5. dospélec

- vajicko - ryhovdni vajecného obsahu
- 3 vrstvy vajec&nych obalU: proteinovd, chitinoidni a lipoidni (Vnitini)

- operkulum nebo podlové zatky (nékdy misto treti vrstvy) ‘

podle stupné vyvoje vaijicka pri odchodu z téla hostitele => typ rozmnozZovani
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viviparni — samice vylucuje zivé larvy




ONTOGENEZE

« béhem ontogeneze hlistic nedochazi k metamorféze
- larvalni kutikula neroste - sviékani

 rustova stadia - L1 - L5

- L1, L2 — travici trubice, rhabditoidni jicen

- L3 (infekEni pro hostitele) - filaroidni jicen, zaklady gonad

- L4, L5 (postinfekcni) — vyvoj probihd v hostiteli, 2x svlekani — adult

« nakaza DH
- perordlné pozrenim vajicka nebo larev
- invaznilarvy aktivné pronikaji povrchem téla (perkutdnné)



ONTOGENEZE — ZIVOTNi CYKLY

« velka variabilita

— cykly primé (Trichinella spiralis, Ascaris lumbricoides, Ancylostoma
duodenale)

- neprimé (Wuchereria bancrofti, Dracunculus medinensis)

- stfiddni sexualni generace s generaci partenogenetickych samic
(Strongyloides stercoralis)

béZnd UCast paratenickych, paradefinitivnich, postcyklickych a dalsich typU
fakultativnich hostitelU
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